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In the title complex, [Co(NCS) 2 (C 8 H 9 N0 2 )4], the Co 11 atom is 
six-coordinated by four N atoms from four ethyl pyridine-4- 
carboxylate ligands in the equatorial plane and two N atoms of 
thiocyanate ligands in the axial positions, showing a slightly 
distorted octahedral geometry. The structure exhibits disorder 
in one of the ethyl chains, which was refined using a two-site 
model with 0.70 (6):0.30 (6) occupancy. 



Experimental 

Crystal data 

[Co(NCS) 2 (C 8 H 9 N0 2 ) 4 ] 
M, = 779.7 '4 
Monoclinic, P2 1 
a = 11.2190 (11) A 
b = 14.3742 (16) A 
c = 12.0189 (13) A 
B = 96.430 (1)° 

Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
T min = 0.759, T m „ = 0.838 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.122 
S = 1.03 
5985 reflections 
484 parameters 
1 restraint 



0.047 



V = 1926.0 (4) A 3 
Z = 2 

Mo Ka radiation 
li = 0.61 mm -1 
T = 298 K 

0.48 x 0.40 x 0.30 mm 



10061 measured reflections 
5985 independent reflections 
4025 reflections with / > 2a(I) 
R iM = 0.037 



H-atom parameters constrained 
A/w = 0.37 e A~ 3 
A/Cw = -0.28 e A~ 3 
Absolute structure: Flack (1983), 

2433 Friedel pairs 
Flack parameter: —0.04 (2) 



Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 



Related literature 

For the structures of related complexes containing ethyl 
pyridine -4-carboxylate ligands, see: Wang et al. (2012). For 
other related structures, see: Manna et al. (2008); Diehr et al. 
(2011). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: EZ2290). 
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Tetrakis (ethyl pyridine-4-carboxylate-A:N)bis(thiocyanato-/<:N)cobalt(ll) 

Xiu-Ling Feng and Yu-Ping Zhang 

Comment 

Coordination compounds with N-heterocyclic ligands have been extensively studied due to the diversity of their 
structures. Many coordination complexes with N-heterocyclic and thiocyanate ligands have been reported (Wang et al, 
2012; Manna et al, 2008; Diehr et al, 2011). As part of our further studies on this class of compounds, we report here the 
crystal structure of the title compound. 

In the title complex, Co(C 8 H 9 N02)4(SCN)2, the Co" atom is six-coordinated with four N atoms from four ethyl 
pyridine-4-carboxylate ligands in the equatorial plane and two N atoms of thiocyanatos in the axial positions(Fig.l), 
showing a slightly distorted octahedral geometry. The equatorial Co — N distances are in the range of 2.192 (4) ~ 
2.209 (4) A which are significantly longer than the axial Co — N bond distances of 2.041 (5) and 2.071 (5) A. The title 
complex exhibits a zero-dimensional structure. 

Experimental 

A mixture of C0CI2.6H2O (0.5 mmol), pyridine-4-carboxylic acid (2 mmol), 3-aminopropanoic acid (1 mmol) and KSCN 
(1 mmol) in a 40% aqueous solution of ethanol (15 mL) was heated at 413 K in a Teflon-lined stainless steel autoclave 
for three days. The reaction system was then slowly cooled to room temperature. Red crystals of the title compound 
suitable for single-crystal X-ray diffraction analysis were obtained by slow evaporation of aqua solution over a period of 
one month (yield 30% based on Co). 

Refinement 

All H atoms attached to C atoms were fixed geometrically and treated as riding with C — H = 0.93 A (CH), 0.97 A (CH 2 ) 
and 0.96 A (CH 3 ), and with CAso(H) = 1.5Ueq(C) for the methyl group and C/iso(H) = 1.2Ueq(C) for all others. The two 
C atoms (C15 and C16) of an ethyl pyridine-4-carboxylate are disordered over two positions in a 0.70 (6):0.30 (6) ratio. 

Computing details 

Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SA INT (Bruker, 2002); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 



Acta Cryst. (2012). E68, m786 



sup-1 



supplementary materials 




C16 



C16' 



Figure 1 

The molecular structure of the title molecule with the atom-numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level and H atoms have been omitted for clarity. Both disorder models are shown. 

Tetrakis(ethyl pyridine-4-carboxylate-wiV)bis(thiocyanato-ft:iV)cobalt(ll) 



Crystal data 

[Co(NCS) 2 (C 8 H 9 N0 2 ) 4 ] 
M r = 779.74 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a= 11.2190(11) A 
b= 14.3742 (16) A 
c= 12.0189(13) A 
^ = 96.430(1)° 
V= 1926.0 (4) A 3 
Z=2 

Data collection 

Bruker SMART 1000 CCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
phi and a> scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 



F(000) = 810 

D x = 1.345 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2899 reflections 

(9 = 2.3-21.7° 

ju = 0.61 mm -1 

T=298K 

Block, red 

0.48 x 0.40 x 0.30 mm 



10061 measured reflections 
5985 independent reflections 
4025 reflections with I> 2a(T) 
R mt = 0.037 

^max 25.0 , $ m in 2.3 



h = -13^13 
k = -\7^\6 
/= -14^13 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F > laiF 2 )] = 0.047 
wR(F 2 ) = 0.122 
S = 1.03 
5985 reflections 
484 parameters 
1 restraint 

Primary atom site location: structure-invariant 

direct methods 
Secondary atom site location: difference Fourier 

map 

Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > o^F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *IU 


Occ. (<1) 


Col 


0.41695 (6) 


0.42870 (5) 


0.29066 (6) 


0.0488 (2) 




SI 


0.5628 (2) 


0.74028 (15) 


0.3384 (2) 


0.1067 (8) 




S2 


0.2556 (2) 


0.12627(16) 


0.2389 (3) 


0.1262 (9) 




Nl 


0.4685 (4) 


0.3954 (3) 


0.1232 (4) 


0.0513 (12) 




N2 


0.5961 (4) 


0.3757 (3) 


0.3506 (4) 


0.0532 (12) 




N3 


0.3800 (4) 


0.4617 (3) 


0.4615 (4) 


0.0532 (12) 




N4 


0.2373 (4) 


0.4792 (3) 


0.2233 (4) 


0.0497(11) 




N5 


0.4864 (4) 


0.5617(4) 


0.2819(4) 


0.0579 (12) 




N6 


0.3460 (4) 


0.2991 (4) 


0.3050 (4) 


0.0549(12) 




01 


0.6918(3) 


0.4031 (3) 


-0.2104 (3) 


0.0649(11) 




02 


0.7291 (4) 


0.2603 (3) 


-0.1435 (4) 


0.0874 (14) 




03 


0.9606 (5) 


0.2026 (6) 


0.4967 (6) 


0.131 (3) 




04 


1.0350 (5) 


0.3214(6) 


0.4168 (7) 


0.168 (3) 




05 


0.1750(4) 


0.5513 (4) 


0.7882 (4) 


0.0924(15) 




06 


0.3614 (4) 


0.5993 (4) 


0.8411 (4) 


0.0932 (16) 




07 


-0.1268(4) 


0.6682 (4) 


0.1195 (4) 


0.0735 (13) 




08 


-0.1984(4) 


0.5241 (4) 


0.0914(5) 


0.1110(19) 




CI 


0.4928 (5) 


0.4607 (4) 


0.0515 (5) 


0.0521 (14) 




HI 


0.4649 


0.5206 


0.0620 


0.063* 




C2 


0.5579 (4) 


0.4448 (4) 


-0.0386 (4) 


0.0516(14) 




H2 


0.5724 


0.4927 


-0.0873 


0.062* 




C3 


0.6001 (5) 


0.3566 (4) 


-0.0539 (4) 


0.0485 (13) 




C4 


0.5708 (5) 


0.2873 (4) 


0.0171 (5) 


0.0566 (15) 




H4 


0.5942 


0.2262 


0.0064 


0.068* 





Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lli^iF 2 ) + (0.0362P) 2 + 0.8634P] 

where P = (F 2 + 2F 2 )/3 
(A/ f r) max = 0.001 
A/w = 0.37 e A" 3 
Ap mm = -0.28 e A~ 3 

Absolute structure: Flack (1983), 2433 Friedel 
pairs 

Flack parameter: -0.04 (2) 
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C5 


0.5065 (5) 


A T AAO / A \ 

0.3098 (4) 


A 1 A A 1 /f\ 

0.1042 (5) 


A ACC O /1 A\ 

0.0558 (14) 




H5 


0.4885 


0.262D 


A 1 CiC 

0.1525 


0.06 r 




C6 


A /"TO/1 /f \ 

0.6784 (5) 


A T T T T / C\ 

0.3337 (5) 


A 1 T A A /r\ 

-0.1399 (5) 


A Af AO /I C\ 

0.0598 (15) 




L7 


0.7686 (6) 


A T O C /r\ 

0.3856 (5) 


A 1ATO 1 £\ 

-0.2978 (6) 


0.086 (2) 




T T*7 A 

H7A 


A *7 A £ £ 

0.7466 


A A 1 H C 

0.4275 


A 1 /_ A A 

—0.3600 


A 1 A1 A 

0.103* 




inn 
H /b 


0. /561 


a tuc 
0.3225 


A TTCA 

—0.3250 


A 1 AT * 

0.105* 




C8 


a one /" (h\ 

0.8956 (7) 


A T AO //^\ 

0.3986 (6) 


-0.2577 (7) 


0.117 (3) 




Til) A 

H8A 


A AAO 1 

U.9U81 


A /I jCAO 

0.4608 


a nn^ 
—0.2296 


a 1 "7/;* 
0.1 /6* 




Hob 


0.9431 


0.3887 


ATI O 

-0.3183 


0.176* 




H8C 


U.9188 


A 1 Z A A 

0.3549 


A 1 AOA 

—0.1989 


A 1 "7£ * 

0.1 /6* 




C9 


U.6916 (3) 


0.414V (5) 


U.3136 (3) 


U.U694 (1 /) 




t ta 

H9 


0.6804 


0.4659 


0.2660 


A A 0 1 rfs 

0.083* 




C1U 


U.oUj / (6) 


A IOTA /C\ 

0.3o30 (5) 


U.j4jU (o) 


A AO/I /1\ 

0.054 (2) 




H10 


0.8707 


A A 1 T T 

0.4133 


A O 1 T A 

0.3174 


A 1 A 1 ifc 

0.101* 




pi i 
Cll 


0.8235 (5) 


A 1 AT 1 /C\ 

0.30/1 (5) 


0.409/ (6) 


A A*7A1 /1 0\ 

0.0 /03 (18) 




nil 

C12 


0. /26/ (6) 


0.2636 (5) 


A A A 71 /C\ 

0.44 /2 (5) 


A A/COO /1 T\ 

0.0688 (1 /) 




H12 


0.7365 


A 1 1 1 A 

0.2110 


A A A1 /I 

0.4924 


A AOO * 

0.083* 




C13 


0.6137 (5) 


A T A A "7 /f \ 

0.3007 (5) 


A A 1 O \ 

0.4153 (5) 


A A/" A"7 / 1 r\ 

0.0607 (15) 




i_ri i 
HI 3 


A C AH A 

0.54 /4 


0.2/19 


f\ A A A1 

0.4403 


A ATJ * 

0.0/5* 




C14 


A AO A ZO\ 

0.9529 (8) 


a noi /o\ 

0.2781 (8) 


(\ A A A \ ZO\ 

0.4441 (8) 


A 1 A 1 /T \ 

0.101 (3) 




C15 


1.087 (2) 


0.186 (2) 


0.546 (3) 


a i "i a /n\ 

0.130 (9) 


0.70 (6) 


T T 1 C A 

H15A 


1 AA/~ 1 

1.0961 


A 1 AA1 

0.1992 


A /'I C O 

0.6258 


0.157* 


0.70 (6) 


T r i r n 

Hi jts 


1 1/111 

1 .1421 


0.2239 


A CAfin 

0.5099 


A 1 CI* 

0.15 /* 


0. /0 (6) 


L16 


1 1 AO /T A 

1.108 (3) 


A AO A /T \ 

0.084 (3) 


0.526 (3) 


A 1 /^z: /1 1\ 

0.166 (12) 


A "7 A { C\ 

0.70 (6) 


TT1 £ A 

H16A 


1 a/: A A 

1.0604 


A A AH A 

0.0470 


0.5706 


A O /I Ask 

0.249* 


0.70 (6) 


H16B 


1 1 A 1 /I 

1.1914 


U.U69 / 


A C A C A 


A i in* 

U.249 


A 7(1 1 £\ 

U. /U (6) 


H16C 


1.0861 


0.0699 


A ^ yl OA 

0.4480 


A 1 /l AA 

0.249* 


0.70 (6) 


L15 


1 f\C£ /c \ 

1.056 (5) 


0.136 (5) 


A /ID') /"7\ 

0.483 (7) 


A 1 1 /1\ 

0.12 (2) 


ATA 

0.30 (6) 


TT1 C 

H15C 


1.0854 


A 1 A C C 

0.1455 


A A 1 A A 

0.4109 


A 1 /I A* 

0.149* 


ATA 

0.30 (6) 


T T 1 cr\ 

H15D 


1 A^> C £1 

1.0256 


A AT") T 

0.0733 


a /i o cn 

0.4857 


A 1 A A* 

0.149* 


ATA 

0.30 (6) 


C16 


1.158 (6) 


0.150 (5) 


0.576 (5) 


0.14 (2) 


0.30 (6) 


H16D 


1.1395 


A 1A1 A 

U.2U19 


U.6219 


A O 1 

U.212* 


A TA 

0.30 (6) 


TT1 <^T7 

H16b 


1 T) AO 

1.2308 


0.1628 


A C A A A 

0.5440 


0.212* 


ATA /£\ 

0.30 (6) 


TT1 c 

HI or 


1 1 £H A 

1.1674 


A AAC 1 

0.0951 


a 1 1 

0.6211 


A 1 1 1 * 

0.212* 


A TA 

0.30 (6) 


CI / 


U.2 /28 (3j 


U.4426 (3) 


A /I C\A A SA\ 

0.4944 (4) 


A A/TAO / 1 f \ 

U.U6U8 (15) 




TT1 T 

H17 


A n 1 O £ 

0.2186 


A A f\H A 

0.4074 


A A A n £ 

0.4476 


A AT) * 

0.073* 




C18 




A AH1 A i A\ 

U.4/34 (4) 


A CACO /C\ 

0.5958 (5) 


A A£ "5 /I /1 ^\ 

U.U634 (1 /) 




T T 1 O 

H18 


0.1632 


0.4607 


0.6157 


A AH /" rfs 

0.076* 




C19 


U.32U4 (:>) 


a enn s a\ 
U.D229 (4) 


A ( A\ 

O.ooo2 (4) 


A ACAA M C 1 ! 
U.U39U (15) 




C20 


U.4324 (3) 


U.5384 (4) 


0.6546 (5) 


A A£AA i\ £-\ 

U.U6U9 (16) 




t ti n 
Hz (J 


0.4902 


A Z £C\ A 

0.5694 


A ZTOO A 

0.6824 


A Am A 

0.073* 




C21 


0.4582 (5) 


A f AOl / A \ 

0.5081 (4) 


a f ni / c\ 

0.5332 (5) 


0.0605 (16) 




H21 


n fill 

0.5341 


0.5202 


U.M25 


a mi * 
U.U/3* 




C22 


0.2895 (6) 


0.5621 (5) 


0.7750 (5) 


0.0677 (16) 




C23 


0.1327 (8) 


0.5898 (6) 


0.8912 (6) 


0.101 (3) 




H23A 


0.0654 


0.5533 


0.9108 


0.121* 




H23B 


0.1965 


0.5855 


0.9525 


0.121* 




C24 


0.0957 (9) 


0.6875 (8) 


0.8753 (7) 


0.121 (3) 




H24A 


0.1641 


0.7247 


0.8629 


0.182* 
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C33 
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C34 
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0.2801 (5) 
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Atomic displacement parameters (A 2 ) 




U u 


U 22 


LP 3 


U 12 


U [3 


IP 


Col 


0.0440 (4) 


0.0428 (4) 


0.0603 (4) 


-0.0030 (4) 


0.0096 (3) 


-0.0021 (4) 


SI 


0.1289 (18) 
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